Nonhistone nuclear high mobility group proteins 14 and 17 stabilize nucleosome core particles.
Nucleosome core particles form well defined complexes with the nuclear nonhistone proteins HMG 14 or 17. The binding of HMG 14 or 17 to nucleosomes results in greater stability of the nucleosomal DNA as shown by circular dichroism and thermal denaturation. Under appropriate conditions the binding is cooperative, and cooperativity is ionic strength dependent. The specificity and cooperative transitions of high mobility group (HMG) binding are preserved in 1 M urea. Specificity is lost in 4 M urea. Thermal denaturation and circular dichroism show a dramatic reversal of the effects of urea on nucleosomes when HMG 14 or 17 is bound, indicating stabilization of the nucleosome by HMG proteins. Complexes formed between reconstructed nucleosomes containing purified inner histones plus poly(dA-dT) and HMG 14 or 17 demonstrate that the HMG binding site requires only DNA and histones. Electron microscopy reveals no major structural alterations in the nucleosome upon binding of HMG 14 or 17. Cross-linking the nucleosome extensively with formaldehyde under cooperative HMG binding conditions does not prevent the ionic strength-dependent shift to noncooperative binding. This suggests mechanisms other than internal nucleosome conformational changes may be involved in cooperative HMG binding.